Secure reconstruction of multiple hepatic ducts that are severely damaged by tumor invasion or iatrogenic injury is a challenge. Failure of percutaneous or endoscopic biliary stenting requires lifelong placement of one or more percutaneous transhepatic biliary drainage (PTBD) tubes. For such difficult situations, we devised a surgical technique termed cluster hepaticojejunostomy (HJ), which can be coupled with palliative bile duct resection. The cluster HJ technique consisted of applying multiple internal biliary stents and a single wide porto-enterostomy to the surrounding connective tissues. The technique is described in detail in the present case report. Performing cluster HJ benefits from three technical tips as follows: making the multiple bile duct openings wide and parallel after sequential side-to-side unification; radially anchoring and traction of the suture materials at the anterior anastomotic suture line; and making multiple segmented continuous sutures at the posterior anastomotic suture line. Thus, cluster HJ with radial spreading anchoring traction technique is a useful surgical method for secure reconstruction of severely damaged hilar bile ducts. 
INTRODUCTION
Extensive surgical resection is often abandoned on identification of wide and deep tumor invasion at the hilar bile duct intraoperatively, because it is difficult to achieve curative resection. On determining that curative resection of the perihilar cholangiocarcinoma is not possible, an intraoperative decision about whether or not to perform palliative bilio-enteric bypass surgery must be made. In patients with complex separation of the hilar bile ducts, it is often difficult to insert multiple biliary stents percutaneously through percutaneous transhepatic biliary drainage (PTBD) or endoscopic retrograde cholangiography approach, as well as maintain them successfully for a prolonged time. A majority of these patients are required to keep one or more PTBD tubes with or without endoscopic retrograde biliary drainage (ERBD). [1] [2] [3] [4] [5] [6] In such intractable situations, palliative bilio-enteric bypass to remove PTBD tubes is seriously considered as a measure to improve the quality of life. However, bilio-enteric bypass for multiple separate hilar bile ducts is technically demanding, and its patency is also much shorter than expected because multiple bilio-enteric anastomoses are often performed to the residual tumor tissue itself. Biliary reconstruction is difficult in extensive hilar bile duct necrosis resulting from iatrogenic bile duct injury, similar to cases of advanced perihilar cholangiocarcinoma. 2 For such difficult biliary reconstruction, we devised a surgical technique termed cluster hepaticojejunostomy (HJ) that involves placement of multiple biliary stents and single wide porto-enterostomy on the surrounding connective tissue. 7 We have performed the cluster HJ technique in more than 20 cases so far, indicative of its clinical applicability. Herein, we present the technical details of cluster HJ with discussion on further modification.
SURGICAL TECHNIQUE OF CLUSTER HEPATICOJEJUNOSTOMY
In patients with advanced perihilar cholangiocarcinoma, resectability is usually determined after dissection of the hepatoduodenal ligament. Once it is decided to perform palliative bile duct resection (BDR) for bilio-enteric drainage, the infiltrated hilar bile duct mass is transected without further dissection at the level of the hilar plate. 
CASE PRESENTATION
A 72-year-old male patient was referred from other hospital with two PTBD tubes due to perihilar cholangiocarcinoma of Bismuth-Corlette type IV. The patient suffered from concurrent acute pancreatitis. Thus, the surgical procedure was planned at 3 weeks after resolution of obstructive jaundice and pancreatitis. Despite locally advanced tumor, we decided to perform resection.
During laparotomy, we identified that the left portal vein and left hepatic artery were encased as well as the second-order branches of the right hepatic ducts were deeply involved by the tumor. Thus, we abandoned curative resection and decided to perform palliative BDR with cluster HJ.
The patient had total destruction of hilar bile duct structures, hence the tumor over the right hepatic artery was removed (Fig. 1A) . Four intrahepatic bile duct openings (3 from the right liver and 1 from the left liver) were identified and their edges were repaired to prepare them for anastomosis; subsequently, four size-matched silastic stents were temporarily inserted (Fig. 1B) . The caudate ducts were not markedly dilated, thus small coronary dilators were inserted to identify their course. The anterior wall of the bile duct opening was anchored with multiple 5-0 Prolene sutures (Fig. 1C) . The posterior wall of the bile duct opening was continuously sutured with 5-0
Prolene sutures after dividing into 3 segments with 2 internal intervening sutures (Fig. 1D-F) . The corner stitches were retracted with rubber vessel loops to make the operative field wide. Four silastic stents and one additional stent were firmly inserted into each beaked bile duct opening after forceful mechanical dilatation, and then transfixed with 5-0 Prolene suture (Fig. 1G) . The anterior wall was finally closed by using interrupted sutures that were previously anchored (Fig. 1H ). After these surgical procedures, a leak test was performed with injection of methylene blue solution through the pre-existing PTBD tube.
The patient recovered uneventfully without any noticeable complication, and is currently undergoing adjuvant chemoradiation therapy. 
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We have sporadically applied cluster HJ to patients with iatrogenic bile duct injury prior to our previous report. 7 After a phase in our learning curve, we recog- In conclusion, cluster HJ is a useful technique that is clinically applicable. To enhance its reliability, it will be necessary to perform cluster HJ in a larger number of patients including those with benign hilar bile duct injury.
